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(57)Abstract: 

PURPOSE: To adjust convergence without any liquid leak ^ven if a liquid 
crystal panel is moved by a fine distance. - 1 

CONSTITUTION: Transparent liquid 5 which is nearly equal in refractive index 
to a glass material used for an optical element 4 multiplexing primary color 
lights and the front glass of liquid crystal panels 3R, 3G f and 3B is charged 
between the optical element 4 and liquid crystal panels 3R, 3G, and 3B. At this 
time, a materia) which is elastic and sticky is used as a seal material 2 so as 
to prevent the transparent liquid 5 from leaking. In another way, an elastic 
material and an adhesive for the contact surface between the optical element 
and liquid crystal panels are used as the seal material 2. 
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"NOTICES* 

TPO and NCIPI are not responsible for any 
lamages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
J. In the drawings, any words are not translated. 

CLAIMS . ' 

[Claim(s)] ■ , . . j • * *u 

[Claim 1] The liquid crystal projector characterized by to carry out a seal using the matter which decomposes into tnree- 
primary-colors light the light which came out of the light source, encloses the transparence liquid of a refractive index 
almost equal to the refractive index of both optical element and liquid crystal panel between the optical elements and the 
liquid crystal panels which compound three-primary-colors light in the liquid crystal projector which copies out the 
color picture expanded to the screen with a liquid crystal panel, the optical element which compounds three-pnmary- 
colors light, and a projection lens, and is elastic in the aforementioned transparence liquid, and has adhesion. [Claim 2] 
The optical element which decomposes into three-primary-colors light the light which came out of the light source, and 
compounds a liquid crystal panel and three-primary-colors light, In the liquid crystal projector which copies out the 
color picture expanded to the screen with the projection lens The transparence liquid of a refractive index almost equal 
to the refractive index of both optical element and liquid crystal panel between the optical elements and liquid crystal 
panels which compound three-primary-colors light is enclosed. The liquid crystal projector characterized by carrying 
out the seal of the aforementioned transparence liquid to the contact surface of the matter, and an optical element and a 
liquid crystal panel using adhesives using the elastic matter. 

[Claim 3] The optical element which compounds three-primary-colors light as a refractive index of transparence liquid 
in a liquid crystal projector according to claim 1 or 2, the liquid crystal projector characterized by using the 0.4 or less 
refractive-index difference [ with liquid crystal panel glass ] matter. 

[Claim 4] The liquid crystal projector characterized by using a cross dichroic prism and a cross dichroic mirror in a 
liquid crystal projector according to claim 1, 2, or 3. 

[Translation done.] 
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[Detailed Description of the Invention] 

panels which compound three-pnmary-colors light. 

SSSd^aU^d^tt in sealing* liquid on the other hand, using an O nng as indicated by JP,62-43278,A. 

improvement in contrast. There is a problem packs t»«F» ^ ^^ mu ^_ oaaa ligh t 5 and the refractive 
material used for the optical element which compounds a ^^f^tj^rf^^ P«bduoed between 
index of the glass front of a liquid crystal panel m f^J^^^^^A^^U will carry out 

panel location. nfferme the liauid crystal projector which performs convergence 

[0005] This invention improves contrast and aims at ottering me nquiu wy=>uu r j 

adjustment easily. 

[2s for Sowing the Problem, * order SctS"^ 
carried out minute distance migration of the liquid crystal panel is realized. 

KLl Even if me liquid crystal projector of mis invention carries out minute distance migration of the liquid cryst, 
a playback image can be improved. 

ll/9/20( 
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Dpticals axis are changed into the lamp light 9 emitted from the lamp 7. With the 1st group lens 12 of the projection lens 
1, it considers as an parallel light, incidence is carried out to the cross dichroic prism 4, wavelength separation is carried 
Dut at G (green) light, R (red) light, and B (blue) light, and a lamp light 9 illuminates the reflective mold liquid crystal 
panels 3R, 3G, and 3B through transparence liquid 5. The cross dichroic prism 4 is what combined four triangle pole- 
like prism, and has coated the die clo IKKU film which reflects the blue glow and red light of a lamp light in two slant 
faces. This dichroic prism performs separation in three-primary-colors light and composition of G (green) light, R (red) 
light, and B (blue) light for the white light which carried out incidence. G (green) light reflected from the reflective 
mold liquid crystal panels 3R, 3G, and 3B, R (red) light, and B (blue) light are again compounded with the cross 
dichroic prism 4, and it is projected on them by the screen (not shown) with the 1st group lens 12 of the projection lens 
1, and the 2nd group lens 13, and they reproduce the expanded color picture. And transparence liquid 5 almost equal to 
both refractive index of glass material and refractive index of the glass front of the reflective mold liquid crystal panels 
3R, 3G, and 3B who use for the cross dichroic prism 4 is enclosed between the cross dichroic prism 4 and the reflective 
mold liquid crystal panels 3R, 3G, and 3B. What uses adhesives for the matter which is elastic and has adhesion so that 
a liquid spill may not be produced, or the elastic matter is used for the sealant 2 of this transparence liquid 5. In drawing 
1 , when the refractive index of nl and transparence liquid 5 is set to n2 for the refractive index of the glass front of the 
glass material and the reflective mold liquid crystal panels 3R, 3G, and 3B which are used for the cross dichroic prism 
4, the ratio of the aforementioned refractive index is set to P (= nl/n2), and the reflection factor R of the reflected light 
produced in reflective mold liquid crystal panel glass and transparence liquid 5 interface is expressed as follows. 



[Equation 1] R=(P-1) (2/(P+l) 2) xlOO ~ since it is projected on a screen and the contrast of a playback image is 
degraded, it is necessary to reduce said reflected light as much as possible For example, if BK7 is used as prism materia 
and mixed liquor, such as water, ethylene glycol, and a glycerol, will be used as nl=l .52 and transparence liquid 5, it 
will be set to n2=1.33-1.53 and said reflection factor R will become 0.44 - 0.0025%. Since a reflection factor in case 
light carries out incidence to liquid crystal panel glass from air is about 4%, compared with the case where transparence 
liquid 5 is not used, the echo of light can be reduced substantially. Moreover, if the difference of the refractive index of 
prism material and transparence liquid 5 is made or less into 0.4, a reflection factor will become about 2% or less, and 
the contrast on a screen will be set to about 50. Therefore, the image of the level which is satisfactory practically is 
reproducible. As mentioned above, in order to reduce the reflected light and to raise the contrast on a screen, it is 
necessary to enclose transparence liquid 5 almost equal to both refractive index of glass material, and refractive index o 
the glass front of the reflective mold liquid crystal panels 3R, 3G, and 3B who use for the cross dichroic prism 4. On th« 
other hand, in order to perform convergence adjustment of a reflective mold liquid crystal projector, minute distance 
migration of the reflective mold liquid crystal panels 3R, 3G, and 3B is carried out, and the image of R light, G light, 
and B light is made in agreement on a screen. It is necessary to make it transparence liquid 5 not leak then. In order to 
make it not produce the aforementioned liquid spill, the sealant 16 (not shown) which uses adhesives 1 8 was required 
for the sealant 2 of the matter with resiliency and adhesion, or the elastic matter 17, and as a result of experimenting 
there using various matter, KE105 (A-B) of the silicone gel 300, for example, the Dow- Jones cone NINGU symport, 
and Shin-Etsu Chemical Co., Ltd. was suitable as a sealant 2. 

[001 1] Drawing 2 is drawing showing the configuration of the reflective mold liquid crystal projector of the 2nd 
example of this invention. In drawing 2 , the same number was given to the same thing as drawing 1 . In the 2nd 
example, also between the 1 st group lens 12 and the cross dichroic prism 4, transparence liquid 5 was put in and the 
sealant enclosed. Transparence liquid 5 almost equal to both refractive index of the glass material used for the 1st grout 
lens 12 between the 1st group lens 12 and the cross dichroic prism 4 and refractive index of the glass material used for 
the cross dichroic prism 4 like drawing 2 is enclosed. Moreover, transparence liquid 5 almost equal to both refractive 
index of glass material and refractive index of the glass front of the reflective mold liquid crystal panels 3R, 3G, and 31 
who use for the cross dichroic prism 4 is enclosed. On the other hand, convergence adjustment of a reflective mold 
liquid crystal projector is performed like the 1 st example. Even if it carries out minute distance migration of the 
reflective mold liquid crystal panels 3R, 3G, and 3B then by using adhesives 18 for the sealant 2 of the matter which is 
elastic and has adhesion, or the elastic matter 17, and using it as a sealant 16 (not shown) so that transparence liquid 5 
may not leak, there is no liquid spill, and it is the liquid crystal projector which can carry out convergence adjustment. 
[001 2] Drawing 3 is drawing showing the configuration of the reflective mold liquid crystal projector of the 3rd 
example of this invention. In drawing 3 , the same number was given to the same thing as drawing 1 and drawing 2 . In 
the 3rd example, the cross dichroic mirror 6 which used the dichroic mirror as an optical element is used. The cross 
dichroic mirror 6 combines the dichroic mirror which reflects blue glow, and the dichroic mirror which reflects red hgh 
in the shape of a cross joint, and performs the separation and composition to three primary colors of incident light. 



[0010] 
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Transparence liquid 5 or a sealant 25 was inserted also between the 1st group lenses 12 and the cross dichroic mirrors 6 
here. Transparence liquid 5 almost equal to both refractive index of the glass material used for the 1st group lens 12 
between the 1st group lens 12 and the cross dichroic^mirror 6 and refractive index of the glass material used for the 
cross dichroic mirror 6 like drawing 3 is enclosed. Moreover, transparence liquid 5 almost equal to both refractive index 
of glass material and refractive index of the glass front of the reflective mold liquid crystal panels 3R, 3G, and 3B who 
use for the cross dichroic mirror 6 is enclosed. On the other hand, convergence adjustment of a reflective mold liquid 
crystal projector is performed like the 1st example. Even if it carries out minute distance migration of the reflective 
mold liquid crystal panels 3R, 3G, and 3B then by using adhesives 19 for the sealant 2 of the matter which is elastic and 
has adhesion, or the elastic matter 17, and using it as a sealant 16 (not shown) so that transparence liquid 5 may not leak, 
there is no liquid spill, and it is the liquid crystal projector which can carry out convergence adjustment. 
[0013] Drawing 4 is drawing showing the configuration of the transparency mold liquid crystal projector of the 4th 
example of this invention. In drawing 4 , the same number was given to the same thing as drawing 1 , drawing 2 , and 
drawing 3 . The lamp light emitted from the lamp 7 is separated into G (green) light, R (red) light, and B (blue) light by 
the optical element 8. Incidence of the light divided into R, G, and B is respectively carried out to liquid crystal panels 
3R, 3G, and 3B, and it has the quantity of light penetrated for every dot of each panel controlled. In addition, the 
reflective mirror 11 leads light to bending and each panel for the optical path of B and R light. The light which 
penetrated liquid crystal panels 3R, 3G, and 3B has light compounded by the dichroic prism 4, is projected on a screen 
(not shown) with the projection lens 1, and reproduces the expanded color picture. And transparence liquid 5 almost 
equal to both refractive index of glass material and refractive index of the glass front of liquid crystal panels 3R, 3G, 
and 3B who use for the cross dichroic prism 4 is enclosed between the cross dichroic prism 4 and liquid crystal panels 
3R, 3G, and 3B. On the other hand, convergence adjustment of a transparency mold liquid crystal projector is performec 
like the 1 st example. In order not to leak and to carry out transparence liquid 5, even if it carries out minute distance 
migration of the reflective mold liquid crystal panels 3R, 3G, and 3B then by using adhesives 18 for the sealant 2 of the 
matter which is elastic and has adhesion, or the elastic matter 17, and using it as a sealant 16 (not shown), there is no 
liquid spill, and it is the liquid crystal projector which can carry out convergence adjustment. 
[0014] Drawing 5 is drawing showing the configuration of the transparency mold liquid crystal projector of the 5th 
example of this invention. In dra win g 5 , the same number was given to the same thing as drawing 1 , drawing 2 , 
drawing.! 9 and drawing 4 . In the 5th example, transparence liquid 5 or a sealant was inserted also between the 
projection lens 1 and the cross dichroic prism 4. Transparence liquid 5 almost equal to both refractive index of the glass 
material used for the projection lens 1 between the projection lens 1 and the cross dichroic prism 4 and refractive index 
of the glass material used for the cross dichroic prism 4 like d rawing 5 is enclosed. Moreover, transparence liquid 5 
almost equal to both refractive index of glass material and refractive index of the glass front of liquid crystal panels 3R, 
3G, and 3B who use for the cross dichroic prism 4 is enclosed. On the other hand, a transparency mold liquid crystal 
projector is performed like the 1st example. Even if it carries out minute distance migration of the liquid crystal panels 
3R, 3G, and 3B then by using adhesives 18 for the sealant 2 of the matter which is elastic and has adhesion, or the 
elastic matter 17, and using it as a sealant 16 (not shown) so that transparence liquid 5 may not leak, there is no liquid 
spill, and it is the liquid crystal projector which can carry out convergence adjustment. 

[0015] D rawin g 6 is drawing showing the configuration of the transparency mold liquid crystal projector of the 6th 
example of this invention. In drawing 6 , the same number was given to the same thing as drawing 1 , drawing 2 , 
drawing 3 , drawing 4 , and drawing 5 . In the 6th example, the cross dichroic mirror 6 which used the dichroic mirror a 
an optical element is used. Transparence liquid 5 almost equal to both refractive index of the back glass of the projectio 
lens 1 and refractive index of the glass material used for the cross dichroic mirror 6 between the projection lens 1 and 
the cross dichroic mirror 6 like drawing 6 is enclosed. Moreover, transparence liquid 5 almost equal to both refractive 
index of glass material and refractive index of the glass front of liquid crystal panels 3R, 3G, and 3B who use for the 
cross dichroic mirror 6 is enclosed between the cross dichroic mirror 6 and liquid crystal panels 3R, 3G, and 3B. On tht 
other hand, a transparency mold liquid crystal projector is performed like the 1 st example. By using adhesives 1 8 for th 
sealant 2 of the matter which is elastic and has adhesion, or the elastic matter 17, and using it as a sealant 16 (not 
shown), in order that transparence liquid 5 may not leak then, even if it carries out minute distance migration of the 
liquid crystal panels 3R, 3G, and 3B, there is no liquid spill, and it is the liquid crystal projector which can carry out 
convergence adjustment. 

[0016] Drawing. 7 is the **** perspective view of d raw i n g 6 . 

[0017] D rawing 8 is drawing having shown how to use adhesives 18 for the matter 17 with the resiliency used in the Is 
to 6th example, and use it as a sealant 16. In order that transparence liquid 5 may not leak, the equipment 14 furnished 
with a cross dichroic mirror and the matter 17 which is elastic between the frames 15 furnished with a liquid crystal 
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panel are put in, and adhesives 1 8 are used for the contact surface. It is the liquid crystal projector which can carry out 
convergence adjustment, without being able to carry out the minute distance migration of the liquid crystal panels 3R, 
3G, and 3B with the elastic matter 17, and producing a liquid spill. Drawing 9 is some drawings of application of 
irawing 8 . It is used combining the frame 14 of the equipment furnished with a cross dichroic mirror, the frame 15 
furnished with a liquid crystal panel, and the matter 19 with the resiliency which has the uneven section together with 
adhesives 1 8 using a cross dichroic mirror as an optical element. 
[0018] 

[Effect of the Invention] This approach encloses transparence liquid 5 equal to both refractive index of optical elements 
4 and 6, and refractive index of liquid crystal panels 3R, 3G, and 3B when performing convergence adjustment as 
mentioned above, and it uses adhesives for the matter which is elastic and has adhesion, or the elastic matter, and they 
carry out a seal as a sealant so that a liquid spill may not be carried out. Thereby, a liquid spill is not carried out even if 
it carries out minute distance migration of the liquid crystal panels 3R, 3G, and 3B for convergence adjustment. 
Therefore, convergence adjustment becomes possible [ carrying out easily ] and contrast's [ adjustment precision and ] 
can improve. 
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* NOTICES* 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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